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ABSTRACT
The p re se n t  s tudy  w as  undertaken  to  o r ig ina te  a scoring  system  
w hich  would d if fe ren tia te  a b ra in -d am ag ed  popula tion  from a chronic  
sc h iz o p h ren ic  popu la tion  u t i l iz in g  the  B en d e r-G esta l t  T e s t .  More 
s p e c i f ic a l ly ,  th is  d iffe ren tia t io n  w ould be b ased  on v isu a l-m o to r  
b ehav io r  a s s o c ia te d  w ith  the  lo cu s  of in t ra c ra n ia l  pa tho logy .
S ix ty  o rganic  p a t ie n ts  w ith  d e f in ite  lo c a l iz a t io n  of b rain  damage 
w ere a s s ig n e d  to  one of five g roupings depending  upon the  a rea  of 
th e ir  organ ic  invo lvem en t.  S ixty  p sy c h ia tr ic  p a t ie n ts  w ith  a  d ia g n o s is  
of Chronic  S ch izophren ia  w ere m atched  for age and in te l l ig e n c e  w ith  
the  organic  su b g ro u p s . Each of th e s e  groups w as  th en  sp l i t  in  tw o, 
w ith  62 p a t ie n ts  u se d  to  a s c e r ta in  the  p re se n c e  of s ig n if ic a n t  errors 
or s ig n s  on the  B en d e r-G esta lt  T est b e l iev ed  to  d isc r im in a te  be tw een  
b ra in -d am ag ed  and n o n -b ra in -d a m a g e d  s t a t e s .  The rem aining 58 
s u b je c ts  were u se d  for a  c ro s s -v a l id a t io n  s tu d y .  In sp e c t io n  of the  
B en d e r-G esta l t  reco rds  of the  in i t ia l  62 p a t ie n ts  re su l te d  in  the  r e te n ­
tion  of 9 s t a t i s t i c a l ly  d isc r im in a tin g  s ig n s  from an o rig ina l l i s t  of 30 . 
Each of th e s e  9 s ig n s  w as a s s ig n e d  a f in a l  w eigh t acco rd ing  to  the  
e x te n t  i t  d isc r im in a ted  be tw een  the  o rgan ic  and p sy c h ia tr ic  p a t ie n t s .  
The reco rds  were th en  re sc o re d  u s in g  the new scoring  sy s te m . The 
c r o s s -v a l id a t io n  s tudy  w as  carr ied  out to  s u b s ta n t ia te  the re su l ta n t
v
f in d in g s .  In ad d it io n ,  the  scoring  system  w as u se d  to  compare the  
d ifferen t b ra in -dam aged  loc i w ith  each  o ther .
The r e su l ts  in d ic a te d  th a t  the  scoring  sys tem  s ig n if ic a n tly  d if­
fe re n tia te d  the  organic  group from the  p sy c h ia tr ic  one in  both the  
o rig inal and c ro s s -v a l id a t io n  s a m p le s .  M ultip le  com parisons  of the  
d ifferen t b ra in -dam aged  loc i w ith  e a c h  o ther f a i le d ,  how ever, to  
r e su l t  in  any  s ta t i s t i c a l ly  s ig n if ic a n t  d iffe rences  be tw een  them r e la ­
t iv e  to  the p re se n c e  of d isc r im ina ting  s ig n s  on the  B ende r-G esta lt  
T e s t .  There w ere ,  n e v e r th e le s s ,  in d ic a t io n s  th a t  ce r ta in  s igns  may 
tend  to  be more c lo s e ly  a s s o c ia te d  w ith  le s io n s  in  p a r t ic u la r  a reas  
than  are  o ther s ig n s .  L im itations of the  scoring  sys tem  a s  w e ll  a s  
d if f ic u l t ie s  inheren t in  a t tem pting  to  lo c a l iz e  com plex m ental func­
tions  to  lim ited  a re a s  of th e  co rtex  w ere d i s c u s s e d .  S ugges tions  
for the d irec tio n  of future r e se a rc h  in  th is  a rea  w ere a lso  ad v an ced .
v i
INTRODUCTION
The Visual M otor G e s ta l t  Test w as  d eve loped  by Lauretta  Bender 
beg inn ing  in  1929-30 at the  Phipps P sy c h ia tr ic  C lin ic  of th e  Johns 
Hopkins H o s p i ta l .  G rea tly  in f luenced  by th e  G e s ta l t  sch o o l of 
p sy ch o lo g y ,  sh e  s e le c te d  and ad ap ted  some of th e  d e s ig n s  of Max 
W ertheim er in  an  attem pt to  in v e s t ig a te  th e  w ay in  w h ich  th e s e  
G e s ta l te n  w ere  ex p er ien ced  by different c l in ic a l  g ro u p s .  In i t ia l ly ,  
B ender 's  (1932) su b je c ts  w ere  p s y c h o t ic ,  r e g re s se d  and d e fec t iv e  
sch iz o p h ren ic  p a t ie n ts  in  th e  Springfield  S ta te  H o sp ita l  a t 
S y k e s v i l le ,  M ary land . B ecause  many of her  p a t ie n ts  w ere  non­
v e rb a l ,  she  had  <them copy th e  d e s ig n s  ra th e r  th an  ju s t  d e sc r ib e  
them  as  W erth e im er 's  normal ve rb a l s u b je c ts  d id .  S u b se q u en tly ,  
Bender ex tended  her  work to  d e a l  w ith  G e s ta l t  function  in  v i s u a l -  
motor p a t te rn s  of o rgan ic  b ra in  d is tu rb a n c e s  co rre la ted  w ith  traum a 
or to x ic  ag en ts  (1933, 1935), w ith  th e  s ta n d a rd iz a t io n  of th e  t e s t  a s  
a perform ance t e s t  for ch ild ren  to  e lev en  y ea rs  of age  (1938), and 
w ith  th e  perform ance of m entally  d e fec t iv e  and ad d it io n a l p sy ch o tic  
su b je c ts  (1938). In her  Foreword to  th e  book by Tolor and  Schulberg 
(1963), sh e  h as  e x p re s se d  doubt th a t  her t e s t  i s  u se fu l  in  d e tec ting  
d is tu rb a n c e s  in  the  v isu a l-m o to r  functions  of p sy ch o n eu ro tic s  or a s  a 
p ro jec tiv e  t e s t  to  explore p e rso n a li ty  d y n am ics .
2The following quote  from Bender (1949) perhaps  b e s t  d e sc r ib e s  
the  ra t io n a le  for the  u s e  of the  B en d e r-G esta lt  T es t ,  a s  i t  i s  now 
known, a s  a c l in ic a l  instrum ent to  determ ine th e  p re sen ce  of 
pathology:
The organism  h as  a " g e s ta l t  function"  w hich is  defined  
a s  th a t  function  of the  in teg ra tiv e  organism  w hereby it  
responds  to  a g iven  c o n s te l la t io n  or p a t te rn  or g e s ta l t  
w hich  differs  from the o rig ina l  s tim ulus  pa tte rn  by the 
p ro cess  of th e  in teg ra tiv e  m echanism  of the  ind iv idua l 
who ex p er ien ced  the  p e rc e p tio n .  The w hole se tt in g  of the 
s tim ulus  and the  whole in teg ra tiv e  s ta te  of the  organism  
determ ine th e  pa tte rn  of re sp o n se  (P. 165).
Thus, an  in d iv id u a l 's  percep tion  of the  d e s ig n s  and h is  su b seq u en t
reproduction  of them  is  determ ined  by h is  sp e c i f ic  m atu ra tiona l le v e l
in  con junc tion  w ith  any organic  or fu n c tio n a l d is tu rb a n c e s  w hich  may
be p re se n t .
The b io lo g ica l  b a s is  for v isu a l ly  p e rce iv ed  p a tte rn  c o n s tru c ­
tion  i s  v o r tica l  or c ircu la r  whirling motion in  the  o p tic  f ie ld .  From 
i t  a r is e  the  most prim itive G e s ta l t  form ations and  th e ir  d e r iv a t iv e s ,  
such  a s  c i rc le s  and  lo o p s .  Action r e s u l t s  in  the  ex p er ien ce  of p e r­
cep tio n ,  w hich is  the  con tr ibu tion  of the o r g a n is m -a s - a -w h o le ,  
includ ing  the  motor c o n s t i tu e n t .  Foreground-background  d iffe ren ­
t ia t io n  and h o rizon ta l  p lane or d irec tio n  are ea r ly  or prim itive 
e x p e r ie n c e s .  V er tica liza tio n  a r i s e s  w ith  the  p o s tu ra l  model derived  
from the  sh if t  from the prone to  thex,upright pos tu re  of the  body .
Form com p lex it ie s  occur w ith  var io u s  le v e ls  of m atu ra tion .
B iolog ical p la s t ic i ty  i s  a lw ays  p re sen t  in  liv ing  o rg a n ism s .  This 
p la s t ic i ty  is  in c re a se d  in  immaturity or in any pa tho logy  th a t  in te r ­
fe res  w ith  m atura tion such  a s  b ra in  damage or s c h iz o p h re n ia .
The B en d e r-G esta l t  T est i t s e l f  c o n s is t s  of n ine  geom etric  
forms or d e s ig n s  com posed of d o t s ,  l i n e s ,  a n g le s ,  and cu rves  
com bined in  a v a r ie ty  of r e l a t io n s h ip s , each  d e s ig n  being  drawn 
in  b lack  on a four by s ix  inch  p ie c e  of w h ite  ca rd b o ard . Although 
the  in s tru c t io n s  for reproducing th e  d e s ig n s  are  m odified somew hat 
by different ex am in e rs ,  in  g en e ra l  th e  su b jec t  i s  to ld  th a t  he w il l  
be p re se n te d  w ith  n ine  c a rd s ,  one at a  t im e ,  w ith  s im ple  d e s ig n s  
on th em . He is  a s k e d  to  copy them  freehand  as  he s e e s  them on a 
w h i te ,  u n lin ed , e ight by e le v e n  inch p ie c e  of paper u s ing  a p e n c i l .  
The exam iner m akes no tes  of any s p e c ia l  methods th e  su b jec t  u t i l iz e s  
in  working w ith  and handling  th e  G e s ta l te n .
According to  Sundberg (1961), th e  B e n d e r-G e s ta l t  T est i s  th e  
th ird  or fourth most frequently  u sed  p sy c h o lo g ic a l  in s tru m en t.  
Schulberg and Tolor (1961) note  th a t  four out of every  five  c l in ic ia n s  
th ink  th e  B e n d e r-G es ta l t  Test h a s  e ith e r  "som e" or "g rea t"  v a lu e  for 
c l in ic a l  a s s e s s m e n t .  In re c e n t  y e a r s ,  an  ever  in c re a s in g  amount of 
work h a s  been  done w ith  th is  in s tru m en t.  Tolor and  Schulberg  (1963) 
point out th re e ,  not n e c e s s a r i ly  m utually  e x c lu s iv e ,  d ire c t io n s  tha t  
the  l i te ra tu re  has  t a k e n .  One of th e s e  th ey  term  th e  "G eneral Survey 
and D isc u ss io n "  ty p e ,  w h ere in  l i t t l e  if  any new re s e a rc h  d a ta  are
p resen ted ;  ra th e r  th e  ra t io n a le  of th e  t e s t  i s  g iv en  and som ething of 
i t s  u se  and  h is to ry  is  in d ic a te d .  C h ap te rs  by Bell (1948), W oltm ann 
(1950), and H alpern  (1951) are  i l lu s t r a t iv e  of th is  ap p ro ach . A 
seco n d  d irec tio n  is  c h a ra c te r iz e d  as  a  "Psychodynam ic" o r ie n ta tio n .  
The work of Hutt (1953) and Hutt and Briskin  (1960) perhaps  b e s t  
exem plif ies  th is  ap p ro ach . A th ird  g en era lly  d isc e rn ib le  trend  in  
th e  B e n d e r-G es ta l t  l i te ra tu re  i s  s a id  to  be  the  growing ex p h a s is  
on "Q uan tif ica tion  of P e rfo rm ance ."  Inasm uch  a s  one a s p e c t  of th e  
p re se n t  s tudy d e a ls  w ith  a scoring  sy s te m , th is  portion  of th e  l i t e r a ­
tu re  w il l  be  exam ined  most c lo s e ly .  There are  s e v e ra l  o b jec t iv e  
scoring  sy s tem s  a v a ila b le  for u se  w ith  th e  p ro toco ls  of ad u lts  and 
c h i ld re n .  Only th o se  d ire c t ly  a p p l ic a b le  to  ad u lts  w il l  be  c i te d .
B il l in g s lea  (1948) w as  among th e  f irs t  to  pub lish  an o b jec t iv e  
scoring  sy s te m . U sing  neu ro tic  m ales a s  h is  experim en ta l g roup, 
he s e le c te d  and defined  38 f a c to r s ,  u s ing  137 in d ic e s  to  sco re  them . 
Although th is  m onograph, b a s e d  on h is  d is s e r ta t io n ,  apparen tly  
s t im u la ted  much re s e a rc h  ac t iv i ty  follow ing i t s  p u b lic a t io n ,  
B il l in g s le a  h as  con ced ed  th a t  h is  scoring  sys tem  h a s  proven too 
cum bersom e for c l in ic a l  and  re se a rc h  u s e .  Kitay (1950) em ployed a 
scoring  system  w hich  u t i l iz e d  graph p aper  to  o b jec t iv e ly  m easure 
s iz e  d ev ia t io n s  from th e  s tim ulus  f igures  accord ing  to  25 in d ic e s ,  
w h ich  in  tu rn  led  to  th e  com putation  of a V sco re  (s tandard  deviation) 
and a D sco re  (a lgebra ic  t o t a l ) . He co n s id e red  h is  D sco re  to
re p re sen t  an  overa ll  ex p an s io n  or co n trac tio n  of s iz e  and  reported  
it  d id  so w hen app lied  to th e  p ro toco ls  of 60 normal c o lleg e  under­
g r a d u a te s . His sy s te m , how ever, has  fa i le d  to  promote further 
re s e a rc h .
Peek and Q u as t  (1951) p u b lish ed  p r iv a te ly  an  o b jec t iv e  scoring  
system  w hich  h as  rem ained  g en era lly  in a c c e s s ib le  to  th e  p u b l ic .  
Tolor and Schulberg (1963), who ob ta ined  a  loan  of Peek and  Q u a s t 's  
p e rso n a l  m a te r ia l ,  report th a t  in  th e  a b se n c e  of any p u b lish ed  da ta  
regard ing  th e  s y s te m 's  v a l id i ty ,  r e l ia b i l i ty ,  norm s, the  w eigh ting  
of e r ro rs ,  or a method for p o ss ib ly  ta b u la t in g  an overa ll  s c o re ,  one 
is  le f t  w ith  a  scoring  sy s tem  conta in ing  many d iv e rse  c a te g o r ie s  but 
no o v era ll  u n ity .  A book w a s  p u b lish ed  by P a s c a l  and S u tte l l  (1951) 
in  w hich  th e  authors  p re se n te d  th e ir  r a t io n a le ,  d a ta ,  and  a c tu a l  
B en d e r-G es ta l t  records  to  a id  o thers  in  lea rn ing  th e i r  s y s te m . Each 
of 105 fac to rs  i s  g iven  a num erica l v a lu e ,  w h ile  the  sum of th e  
num erical v a lu es  of th e  fac to rs  judged  p re se n t  re p re se n ts  a " to ta l 
raw s c o r e . 1 Their scoring  sy s tem  w as  u se d  on B e n d e r-G e s ta l t  
reco rds  from ad u lts  w ith  a  h igh  sch o o l background  as  w e l l  a s  with 
other a d u lts  w ith  a c o lleg e  background . By t ra n s la t in g  th e  raw 
sc o re s  of each  of th e s e  d is tr ib u tio n s  in to  s tan d a rd  s c o r e s ,  th e  
e s ta b lish m en t of Z , or w e ig h ted  s c o re s ,  w a s  o b ta in e d .  S ince  
d ev ia tio n  from th e  B e n d e r-G e s ta l t  s tim uli i s  regarded  a s  being  
re f le c t iv e  of th e  e g o 's  in te g ra t iv e  c a p a c i ty ,  th is  type  of m easure
6i s  co n s id e red  appropria te  to  ev a lu a te  such  problems as  c o r t ic a l  
dam age, th e  e f fec ts  of e le c tro -c o n v u ls iv e  th e ra p y ,  and th e  e f fec ts  
of varying deg rees  of p sychopa tho logy . There i s  co n s id e rab le  
ev id en ce  for th e  concurrent v a lid ity  of th e  P a sc a l  and S u tte ll  (1951) 
scoring  sys tem  in  d ifferen tia ting  be tw een  groups of p sy c h o tic s  and 
no rm als ,  p sy c h o tic s  and o rg a n ic s ,  and o rgan ics  and n o rm a ls .  I ts  
va lue  may be se e n  in  the  fac t  th a t  i t  is  th e  most w idely  u s e d  scoring  
system  on th e  B en d e r-G esta lt  T est to d a y .
G obetz  (1953) a ttem pted  to  d is t in g u ish  be tw een  n eu ro tic s  and 
normals us ing  a scoring  system  involving th e  u se  of g raph ic  s i g n s , 
w h ich  are  sco red  by in sp e c t io n  or m easurem ent of the  f igures  in  th e  
p ro toco l,  and method s ig n s ,  w h ich  are derived  from d irec t  o b s e rv a ­
t io n  of a  s u b je c t 's  t e s t  b eh av io r .  A no tab le  fea tu re  of G o b e tz 's  
work w as  th e  c ro s s -v a l id a t io n  of h is  f ind ings  w ith  a new sam p le .
The lim ited  a c c e p ta n c e  of h is  work perhaps may be  a t t r ib u tab le  to  
th e  very  sp e c if ic  subgroups em ployed in  th e  developm ent of h is  
sy s te m . He u sed  v e te ran s  who w ere  rece iv in g  trea tm en t for a 
neuro tic  d iso rd e r  or who w ere  having v o c a tio n a l  co u n se l in g  and 
who had  no h is to ry  or ev idence  of em otional d iso rd e r .  Okino (1956) 
i s  reported  by Tolor and Schulberg (1963) to  have found th a t  h is  121 
in d ices  scoring  sys tem  d iffe ren tia ted  s ig n if ican tly  b e tw een  non­
p a t ie n ts  and  various  p a t ie n t  c a s e s , inc lud ing  such  d iv e rse  c a teg o r ie s
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as  n e u ro t ic s ,  p s y c h o t ic s ,  o rg a n ic s ,  and m ental d e f e c t iv e s .  O k ino 's  
su g g e s te d  u se  of s lid in g  cu t-o ff  s c o re s ,  how ever, te n d s  to  lim it the  
B e n d e r-G es ta l t  Test to  a more g ross  m easure  than  ev e r .
Hain (1964) deve loped  an  o b jec t iv e  scoring  sy s tem  for the  
B e n d e r-G es ta l t  Test w h ich  w as  e s s e n t ia l ly  an  effort to  o r ig in a te  a 
m easure s p e c i f ic a l ly  d es ig n e d  to  d if fe ren tia te  an  organ ic  population  
from a p s y c h ia tr ic  o n e . The o ther scoring  sys tem s  p rev iously  m en­
t io n ed  did not make th is  d isc r im in a tio n  th e ir  sp e c if ic  g o a l .  In 
H a in 's  s tu d y ,  com parisons  b e tw een  groups of 20 b ra in -d a m a g e d ,  38 
p s y c h ia tr ic ,  and  25 normal su b je c ts  a s  to th e  o ccu rrence  of 31 s igns  
in  B e n d e r-G es ta l t  p ro toco ls  y ie ld ed  15 s ig n s  w hich  d isc r im in a ted  
b e tw een  b ra in -d am ag ed  and n o n -b ra in -d am ag ed  g ro u p s . P ro toco ls  
of the  o r ig ina l  sam ple of su b je c ts  and of a  seco n d  sam ple  of m atched 
p sy c h ia tr ic  and b ra in -d am ag ed  su b je c ts  (21 in  each  sample) w ere  
sco red  by us ing  the  d isc r im in a tio n  w e ig h ts  of the  s ig n s  derived  from 
the  o rig ina l s a m p le . The r e s u l t s  in d ic a te d  th a t  th e  scoring  sys tem  
s ig n if ican tly  d if fe ren tia ted  b e tw een  b ra in -d am ag ed  and n o n -b ra in -  
dam aged groups in  both  th e  o r ig ina l  and  c ro s s -v a l id a t io n  sa m p le s .
As Hain po in ts  o u t ,  how ever,  f a l s e  n e g a t iv e s  w ere  f req u en t.  A 
recen t s tudy  by M osher and Smith (1965) em ployed th e  H ain  (as 
w e ll  a s  th e  P eek -Q u as t)  scoring  sy s tem  in  an  a ttem pt to  d isc r im in a te  
142 b ra in -d am ag ed  p a t ie n ts  from 120 con tro l p a t i e n t s .  They found
th a t  a lthough  th e  H ain  sy s tem  can  d e te c t  g ro ss  group d iffe ren ces  
b e tw een  b ra in -d am ag ed  and n o n -b ra in -d am ag ed  p a t i e n t s ,  app rox i­
m ately 77% of th e  b ra in -d am ag ed  p a t ie n ts  w ould  be c la s s i f ie d  
in co rrec tly  a s  normal w h ile  about 93% of th e  con tro l c a s e s  w ould  
be  c l a s s i f ie d  co rrec tly  a s  norm al. Thus i t  w as  th e i r  con ten tion  
th a t  th e  sy s te m  shou ld  not be u se d  to  "rule o u t ” b ra in  dam age in  
in d iv id u a l d ia g n o s is .  They conc lude  w ith  th e  s ta te m e n t ,  "It may 
be th a t  th e  BGT w il l  prove u se fu l  w ith  c e r ta in  ty p e s  or lo c i  of b ra in  
l e s io n s ,  but i t  c e r ta in ly  i s  not a tec h n iq u e  th a t  p sy c h o lo g is ts  should  
re ly  on a s  th e  most popular or only te c h n iq u e  in  th e i r  armamentarium" 
( i ta l ic s  m in e ) .
E laborating further on th is  q u e s t io n  of th e  im portance of th e  
lo c a l iz a t io n  of b ra in  damage re la t iv e  to  B e n d e r-G e s ta l t  d isce rnm ent 
of o rgan ic  pa th o lo g y , G arron and C h e ife tz  (1965) comment on 
B i l l in g s le a 's  (1963) review  of th e  l i te ra tu re  on th e  B e n d e r-G es ta l t  
Test and s ta te  th a t  some am biguity  concern ing  th e  u s e fu ln e s s  of the  
B e n d e r-G e s ta l t  Test in  d isce rn in g  organ ic  b ra in  patho logy  seem s to  
s tem  from in ad eq u a te  re a l iz a t io n  by many a u th o rs -o £ th e  im portance 
of lo cu s  of b ra in  pathology in  s e le c t in g  s u b je c ts  and  in te rp re ting  
r e s u l t s .  They s ta te  further:
D if f icu lt ie s  in  determ ining th e  lo cu s  and ex ten t of 
in tra c ra n ia l  patho logy  may accoun t for th e  p au c ity  of 
s tu d ie s  w hich  in v e s t ig a te  or con tro l th e  re la t io n  of th e s e
9fac to rs  to  BG perfo rm ance . N e v e r th e le s s ,  th e re  i s  ev idence  
th a t  p a r t ic u la r  in a d e q u a c ie s  in  drawing geom etric  f ig u r e s , a s  
w e ll  a s  o ther  o b je c ts  and p a t te rn s ,  a re  prim arily  a s s o c ia te d  
w ith  le s io n s  involving p a r ie ta l  a r e a s . . .  .T h u s ,  the  q u e s tio n  
of locus  is  c r i t ic a l  in  a s s e s s in g  th e  v a lu e  of copying BG 
d e s ig n s  a s  a d iffe ren tia l  d iag n o s t ic  t a s k ,  s in c e  th e  d ia g ­
n o s t ic  e f fe c t iv e n e s s  of BG is  p red ica ted  upon i ts  ab il i ty  to 
dem onstra te  im pairm ent in  v isu a l-m o to r  b e h av io r .  M ost of 
th e  s tu d ie s  c i te d  by B ill in g s lea  g ive  no in d ic a t io n  th a t  the  
lo cu s  of patho logy  w as  co n s id e red  or co n tro lled .  . .  .In  
summary, w e w ish  to  make the  point th a t  sp e c if ic  d if f icu l t ie s  
w ith  v isu a l-m o to r  sk i l l  of th e  k ind a s s e s s e d  by  BG are 
primarily a s s o c ia te d  w ith  p a r ie ta l  l e s io n s .  Therefore , locus  
cannot be d isreg a rd ed  w hen  in v e s t ig a t in g  th e  u t i l i ty  of BG in 
th e  d iscernm ent of o rgan ic  pathology (pp. 197-198).
The "paucity  of s tu d ie s "  c i te d  by G arron and C h e ife tz  (1965) 
seem ed  to  re f le c t  a  d e f ic i t  of r e s e a rc h  w hich  a ttem pted  to  dem onstra te  
a re la t io n sh ip  b e tw een  sp e c if ic  b ra in  dam age and B e n d e r-G e s ta l t  p e r ­
form ance. Hanvik and Anderson (1950) did th e  e a r l ie s t  s tudy of the  
type  th a t  a ttem pted  to  re la te  th e  locus  of b ra in  le s io n  to  B ender- 
G e s ta l t  Test perfo rm ance . In th e ir  s tu d y ,  no s ig n if ican t  d iffe rence  
in  number of B e n d e r-G es ta l t  ro ta tio n s  p roduced  or in  number of d e s ig n s  
re c a l le d  w as  found w hen  20 p a t ie n ts  w ith  le s io n s  in  the  "dominant" 
hem isphere  w ere  com pared w ith  24 p a t ie n ts  w ith  le s io n s  in  th e  "non­
dom inant" h em isp h e re .  H irschenfang  (1960) ob ta in ed  d ifferen t r e s u l t s ,  
u s ing  a more com prehensive  scoring  s y s te m , in  comparing 25 right 
h e m ip le g ic s ,  having  le s io n s  in  th e  dominant h em isp h e re ,  w ith  25 
le f t  hem ip leg ics  having  le s io n s  in  th e  nondom inant h e m isp h e re . He 
found th a t  le f t  hem ip leg ics  d id  s ig n if ican tly  poorer on th e  B ender- 
G e s ta l t  T e s t ,  a s  sco red  by th e  P a s c a l  and  S u tte l l  (1951) method,
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th a n  did th e  right h e m ip le g ic s .  H irschenfang  does not offer an 
ex p lan a tio n  for th is  apparen tly  u n ex p ec ted  f ind ing . Riklan and 
D ille r  (1961) found th a t  v isu a l-m o to r  function  on th e  B en d e r-G esta lt  
T es t  w as  more c lo se ly  re la te d  to  th e  in ta c tn e s s  of the  right hem i­
sphere  th an  th e  le f t  hem isphere  on im m ediate  p o s t-o p e ra t iv e  exam in a­
t io n .  Ko Young-Ho and  Hung T su -P e i (1963) u sed  25 c a s e s  to  confirm 
th e  h y p o th es is  derived  from a gen era l  rev iew  on the  s tu d ie s  of B ender- 
G e s ta l t  T est figure ro ta tion  th a t  p a t ie n ts  w ith  right hem isphere  le s io n s  
are  more l ik e ly  to  develop  figure ro ta tio n  th a n  th o se  w ith  left hem isphere  — 
l e s i o n s . It i s  perhaps  s ig n if ican t  th a t  Lauretta  Bender has commented 
in  her  Foreword to  the  book by Tolor and Schulberg  (1963) th a t  s tu d ie s  
su ch  a s  th e s e  a re  of g rea t in te re s t  and  th a t  such  f indings ce r ta in ly  
ju s t ify  further in v e s t ig a t io n  in  th a t  they  may con tr ibu te  co n s id e rab ly  
to  our know ledge of lo c a l iz a t io n  and hem ispheric  dom inance of 
ce reb ra l  function  a s  w e l l  a s  to  our c l in ic a l  d ia g n o s t ic  s k i l l s .
It w as  the  in ten t of th e  p re se n t  s tudy  to  em pirica lly  t e s t  th e  
r e s u l t s  of lo c a l iz a t io n  a s  i t  a f fe c ts  th e  p a t ie n t 's  B en d e r-M o to r-G e s ta l t  
perform ance d iffe ren tia l ly  from th e  p sy c h ia tr ic  p a t ie n t .  E s s e n t ia l ly ,  
th e  id e a  of th e  study w as  to  o rig ina te  a scoring  system  w hich  w ould 
d iffe ren t ia te  a b ra in -d am ag ed  popu la tion  from a chronic  sch izo p h ren ic  
popu la tion  u t i l iz in g  th e  B e n d e r-G es ta l t  T e s t .  More s p e c i f ic a l ly ,  th is  
d iffe ren tia t io n  w ould be b a s e d  on v isu a l-m o to r  behav io r  a s s o c ia te d  
w ith  the  lo cu s  of in tra c ra n ia l  pa tho logy . Such a s tudy is  unique in
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th a t  no o ther  p u b lish ed  r e s e a rc h  h a s  a ttem pted  such  an  ex te n s iv e  
d iscernm ent of organic  patho logy  b a s e d  on th is  t e s t .  I t  w as  th e  pur­
p o se  of th is  s tudy to  hopefully  c le a r ly  re so lv e  th a t  con fusion  w hich  
e x is t s  among c l in ic a l  p sy c h o lo g is ts  a s  to  th e  u t i l i ty  of th e  Bender-  
G e s ta l t  Test for id en tify in g ,  or not id en tify in g ,  o rgan ic  involvem ent 
a s  i t  p e r ta in s  to  d ifferen t a re a s  of th e  b ra in .
METHOD
S u b jec ts :  The experim en ta l group c o n s is te d  of p a t ie n ts  currently  
be ing  t re a te d  a t th e  C harity  H o sp ita l  N euro log ica l C lin ic  in  New 
O r le a n s ,  L o u is ian a .  The primary c r i te r io n  for th e i r  s e le c t io n  w as  
th a t  th e ir  m edica l records  in d ic a te  w ith  s u b s ta n t ia l  c e r ta in ty  th e  
locus  or loc i  of b ra in  d a m a g e . M ost of th e s e  p a t ie n ts  have  o b se rv ab le  
tu m o rs .  ' O thers w ere  d iag n o se d  by m eans of va r io u s  sen so ry  and 
motor t e s t s ,  th e  r e s u l t s  of w hich  poin t to  c h a ra c te r is t ic  c l in ic a l  
p ic tu re s  of lo c a l iz e d  b ra in  dam age . Examples of te c h n iq u e s  u t i l iz e d  
are  tw o -p o in t  d isc r im in a t io n ,  point lo c a l iz a t io n ,  s te re o g n o s t ic  fu n c ­
t io n ,  g ra p h e s th e s ia ,  c o r t ic a l  ex tin c t io n  phenom enon, b r a in w a v e s ,  
and t e s t s  for a g n o s ia ,  a p ra x ia ,  and a p h a s ia .  The averag e  p a t ien t  
of th is  type  h as  su ffered  from se rio u s  o rgan ic  involvem ent for about 
five y e a r s . Only about five per cen t of th e  to ta l  number of p a t ie n ts  
s e e n  in  the  N euro log ica l C lin ic  can  be  ca te g o r iz e d  accord ing  to lo cu s  
of b ra in  dam age, a s  th is  study c a l le d  for.  Over a  te n  month p e r io d , 
some 2200 p a t ie n ts  w ere  sc re e n e d .  Of t h e s e ,  98 w ere  t e s t e d .  The 
B e n d e r-G es ta l t  T est w as  not u se d  in  th e  b a tte ry  of t e s t s  to  e s ta b l i s h  
th e  m edica l a n a ly s is  of th e s e  p a t i e n t s , th u s  avoid ing  any  co n tam in a ­
t io n  of th e  d ia g n o s is .  Furtherm ore, any  of th e  p a t ie n ts  who d isp la y e d  
s ig n if ican t  p s y c h ia tr ic  pathology in  th e i r  c a s e  h is to ry  or during
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in te rv iew s  co nduc ted  by th e  neu ro lo g ica l  s ta f f  w ere  e lim ina ted  from 
th e  s tu d y .
The con tro l group w a s  com prised  of p s y c h ia tr ic  p a t ie n ts  at th e  
C en tra l  S ta te  H o sp ita l  in  P in e v i l le ,  L o u is ian a .  The primary c r i te r io n  
for th e ir  s e le c t io n  w as  a  d ia g n o s t ic  c la s s i f ic a t io n  of Chronic  
S ch izo p h ren ia .  One hundred and  th re e  p a t ie n ts  w ere  co n seq u en tly  
t e s t e d .  The con tro l group w as  s e le c te d  from a p sy c h ia tr ic  in -p a t ie n t  
h o sp ita l  popu la tion  b e c a u s e  in  most such c l in ic a l  s i tu a t io n s  th e  ta s k  
is  ty p ic a l ly  one of d iffe ren tia t in g  b e tw een  b ra in  dam age and s c h iz o ­
phren ia  ra th e r  th a n  d iffe ren tia t ing  b e tw een  o rg an ics  and norm als or 
be tw een  o rg an ics  and  n o n p sy ch ia tr ic  p a t i e n t s . The averag e  leng th  
of h o s p i ta l iz a t io n  for th e s e  su b je c ts  w as  8 .3  y e a r s .  According to 
th e ir  r e c o rd s ,  none of th e  s e le c te d  p a t ie n ts  had  p rev iously  b een  
ad m in is te red  th e  B en d e r-G es ta l t  T e s t .  Any of th e  p a t ie n ts  in  th e  
contro l group who show ed s ig n if ic a n t  ev id en ce  of o rgan ic  pathology 
in  th e ir  c a s e  h is to ry  or in  th e  judgm ent of th e  h o sp ita l  s ta f f  w ere  
e lim in a ted  from th e  s tu d y .
Of th e  organ ic  p a t i e n t s ,  60 w ere  s e le c te d  in  order to  o r ig ina te  
and c r o s s -v a l id a te  a scoring  sys tem  w h ich  w ould  d if fe ren tia te  b ra in  
dam age from chron ic  s c h iz o p h re n ia , in  ad d it io n  to  iden tify ing  th e  
d ifferen t loc i of th e  b ra in  in v o lv e d .  Some of th e  o r ig ina lly  t e s t e d  
p a t ie n ts  w ere  ex c lu d ed  from th e  s tudy  proper e i th e r  b e c a u s e  th e  a rea  
of th e ir  b ra in  dam age occu rred  in frequen tly  r e la t iv e  to  th e  o ther
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p a t ie n t s ,  b e c a u s e  it w a s  not p o s s ib le  to  o b ta in  an  IQ sco re  on  them , 
or b e c a u s e  of d iff icu lty  in  spec ify ing  p re c is e ly  th e  a rea  of dam age.
The 60 p a t ie n ts  w ere  a s s ig n e d  to  one of f ive  groupings depending  
upon the  a rea  of th e ir  o rgan ic  invo lvem en t.  T hese  groups w ere  a s  
fo llow s: (1) r igh t and le f t  frontal lo b es ;  (2) right and  le f t  f ron to -  
tem poral lo b es ;  (3) right and le f t  f ro n to -p a r ie ta l  lo b es ;  (4) r ight and 
le f t  f ro n to -p a r ie to - tem p o ra l  lo b e s ,  and  (5) r ig h t ,  l e f t ,  and b i- tem p o ra l  
l o b e s .
The to ta l  number of p a t ie n ts  in  ea c h  of th e  groups w a s :  fron ta l 
lo b es  (22 p a t ie n ts ) ;  fron to -tem pora l lo b e s  (16 p a t ie n ts ) ;  fron to ­
p a r ie ta l  lobes  (7 p a t ie n ts ) ;  f ro n to -p a r ie to - tem p o ra l  lo b es  (8 p a t ien ts ) ;  
tem poral lobes  \7 p a t i e n t s ) .
Each of th e s e  groups w as  th e n  s p l i t  in  tw o ,  w ith  one ha lf  u sed  
to a s c e r ta in  th e  p re se n c e  of s ig n if ican t  errors or s ig n s  on th e  B ender- 
G e s ta l t  Test b e l ie v e d  to  d isc r im in a te  b e tw e e n  b ra in -d am ag ed  and 
n o n -b ra in -d am ag ed  s t a t e s .  The o ther h a lf  of each  group se rv ed  for 
th e  c ro s s -v a l id a t io n  s tu d y .
Sixty p a t ie n ts  from th e  p s y c h ia tr ic  group w ere  m atched for age  
and in te l l ig e n c e  (W echsler  Adult In te l l ig e n c e  S ca le  vocabu lary  score) 
w ith  th e  o rganic  su b g ro u p s . According to  W e c h s le r  (1958), an  
in d iv id u a l 's  perform ance on th e  vocabu la ry  s u b te s t  of th e  WAIS ten d s  
to  "hold up" com para tive ly  w e ll  w ith  p s y c h ia tr ic  and organ ic  d i s ­
tu rb a n c e s  b e c a u s e  of th i s  p a r t ic u la r  s u b te s t 's  su b s t i tu t iv e  p o te n t ia l .
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Thus th e  exam iner i s  ab le  to  a p p r ise  probable  premorbid func tion ing .
The WAIS vocabu lary  su b te s t  w as  u se d  for th is  purpose by Hain (1964) 
in  h is  s tu d y .  The age range for the  organ ic  group w as  from 19 to  67 
years  w hile  th a t  for the  p sy c h ia tr ic  group w as  from 21 to  66 y e a r s .
Table I show s th e  m ean s ,  s tandard  d e v ia t io n s ,  and_t v a lu e s  of age
c
and WAIS s c a le d  vocabu lary  s c o re s  for th e  o rig ina l m atched g ro u p s .  
Table II in d ic a te s  th e  m ean s , s tan d a rd  d e v ia t io n s ,  and_t v a lu es  of 
age and WAIS s c a le d  vocabulary  sc o res  for th e  c ro s s -v a l id a t io n  
m atched groups . Table III com bines th e  re su l ts  of Table I and Table I I .
Procedure: O rig inating  of scoring  s y s te m : All s u b je c ts  in  both
the  experim en ta l and contro l groups w ere  adm in is te red  the  Bender- 
G e s ta l t  T est in  th e  s tandard  manner, excep t th a t  i f  a  p a t ien t  in s i s te d  
on ro ta ting  th e  card  or paper  he w as  a llow ed to  do so and no ta tion  
w as  made of th is ;  any o ther u nusua l t e s t  behav io r  on th e  part of the  
su b jec t  w as  a lso  reco rd ed .  The WAIS vocabu lary  s u b te s t  w as  g iven  
to  e a c h  su b jec t  in  order to  e s ta b l i s h  a m easure  of in te l l ig e n c e .  
U tiliz ing  s ig n s  or errors p rev iously  in v e s t ig a te d  (Hain, 1964; Hutt and 
B risk in , 1960; P a s c a l  and  S u t te l l ,  1951) w hich  in  many in s ta n c e s  
app eared  to  d isc r im in a te  b e tw een  b ra in -d am ag ed  and n o n -b ra in -  
dam aged s t a t e s , e ach  record  w as  in sp e c te d  in  random order for th e  
p re se n c e  and frequency of 30 s ig n s .  The experim en ta l and con tro l 
groups as  a  w hole were_jCompared by m eans of ch i sq u a re s  to
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TABLE I
MEANS , STANDARD DEVIATIONS , AND 1  VALUES OF AGE AND WAIS 
SCALED VOCABULARY SCORES FOR ORIGINAL MATCHED GROUPS
Group N
Age WAIS vocabulary
M SD t M SD 1
O rganic 31 45 .16 10.67 —  5 .6 1 2 .2 1
.011 .000
P sy ch ia tr ic 31 45 .13 11.00 5 .6 1 2 .7 1
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TABLE II
MEANS , STANDARD DEVIATIONS , A N D !  VALUES OF AGE AND WAIS 
SCALED VOCABULARY SCORES FOR CROSS-VALIDATION
MATCHED GROUPS
Group N
Aqe WAIS vocabu lary
M SD 1 M SD i
O rganic 29 5 1 .4 1 11.33 5 .9 7  1.92
.000 . 108
P sy c h ia tr ic 29 5 1 .4 1 9 .47 5 .9 0  2 .9 4
18
TABLE III
MEANS , STANDARD DEVIATIONS , A N D !  VALUES OF AGE AND WAIS 
SCALED VOCABULARY SCORES FOR COMBINED ORIGINAL AND 
CROSS -VALIDATION MATCHED GROUPS
Group N
Aqe WAIS vocabulary
M SD 1 M SD 1
Organic 60 4 8 .18 11.35 5 .7 8 2 .0 8
.005 .067
P sy c h ia tr ic 60 4 8 .17 10.68 5 .75 2 .8 0
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determ ine th e  re la t iv e  frequency of each  of th e s e  s i g n s . Those chi 
square  v a lu e s  w hich proved to  be  s ig n if ican t  at th e  .05 le v e l  or 
b e t te r  w ere  transform ed  in to  phi co e f f ic ie n ts  and rounded  off to  w hole  
numbers in  order th a t  they  might be w eig h ed  accord ing  to  th e  ex ten t 
th a t  th ey  d isc r im in a ted  b e tw een  th e  organ ic  and  p s y c h ia tr ic  p a t i e n t s . 
Ten of th e  30 s igns  proved to  be s ig n if ic a n t ,  and  9 of th e s e  w ere  
r e ta in e d .  One s ign  w as  e lim ina ted  from th e  f ina l scoring  system  
b e c a u s e  of i t s  c lo s e  r e la t io n  to  two o ther  s ig n s .  Table IV l i s t s  the  
30 s ig n s ,  th e ir  chi square  v a lu e s ,  s ig n if ic a n t  phi c o e f f ic ie n ts ,  and 
th e ir  a s s ig n e d  w e i g h t s .
T esting  of Scoring S y s tem :
Each B e n d e r-G e s ta l t  record  w as  re sc o re d  u s in g  th e  n ine  re ta in ed  
w e ig h ted  s ig n s  to  determ ine th e  degree  to  w h ich  th is  scoring  system  
w ould d isc r im in a te  b e tw een  th e  o rganic  and p sy c h ia tr ic  g ro u p s .  In 
ad d it io n ,  th e  scoring  sys tem  w as  u sed  to  com pare th e  d ifferen t b ra in ­
dam aged loc i  w ith  each  o th e r .  F in a l ly ,  a c r o s s -v a l id a t io n  s tudy  w as  
c a rr ied  out to  s u b s ta n t ia te  th e  re su l ta n t  f in d in g s .
R e liab ili ty  Study:
In order to  e s ta b l i s h  th e  r e l ia b i l i ty  of th e  scoring  sy s te m , two 
independen t jud g es  sco red  20 randomly s e le c te d  B e n d e r-G es ta l t  
r e c o r d s .
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TABLE IV
ORIGINAL SIGNS, CHI SQUARE VALUES, SIGNIFICANT PHI 
COEFFICIENTS , AND ASSIGNED WEIGHTS
Sign X2 0 W eight -
1 . Timing +
2. P e rsev era tio n +
3. Pure ro ta tio n  or re v e rsa l .92
* 4 . Partia l  ro ta tio n 14.48 .49 5
5 . C oncre tism +
* 6 . Added ang les 12.12 .44 4
7. A ngulation d iff icu lty  on #2 +
8. S epara tion  of l in e s 1.09
9. Overlap . 16
*1 0 . O verlap d iff icu lty  on #7 7 .9 4 .36 4
* 11 . D is to rt ion 8 .2 3 .36 4
*12 . Em bellishm ents 5 .6 8 .30 3
13. O m iss ion +
14. A bbreviation of #1 & #2 2 .4 0
15. S epara tion 2 .24
16. A bsence of e ra su re s 1.67
*17 . Lack of c lo su re 3 .99 .25 3
18. C o n tac t  point on Figure A 1.51
19. I so la te d  d e c re a se  in  #3 +
*20 . Tremor 10.93 .42 4
21. Sketching  d iff icu lty 2 .05
22. M arked red u c tio n  in  s iz e +
23. Sequence 1.13
24. Im potence 1.56
25. R etrogress ion .02
26. Retracing 2 .0 5
*27 . F la tten ing  of #3 6 .5 1 .32 3
28. Angled curves  on #6 .93
* 2 9 . O m iss ion  of an g les 17.62 .53 5
30. A ngles , major d iff icu lty 12.92 .45 ++
*Signs re ta in e d  in  f ina l scoring  sy s te m .
+ Ins ign if ican t _t_, or s ig n  did  not occur frequently  enough to  
compute X2 .
++Sign 30 w as  e lim ina ted  from th e  f in a l  scoring  sy s tem  b e c a u s e  
of i t s  c lo se  re la t io n  to  s igns  6 and 29 .
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C o n tra la te ra l  vs . I p s i la te r a l  Hand:
As a su b s id ia ry  s tudy to  in v e s t ig a te  more c lo se ly  th e  ex ten t  of 
d isc r im ina tion  d e f i c i t s ,  the  B e n d e r-G es ta l t  T est w as  e x e c u te d  tw ic e  
by 16 p a t ie n ts  u s ing  th e  hand c o n tra la te ra l  to  th e  a rea  of th e ir  b ra in  
in jury  a s  w e ll  a s  th e  ip s i l a te r a l  h a n d .  F ifteen  of th e s e  p a t ie n ts  
w ere  le f t  hem isphere  dom inant. Eight su ffered  from le s io n s  in  th e  
le f t  hem isphere  w h ile  8 ex h ib ited  r igh t hem isphere  d am age . Each 
p a ir  of reco rds  w as  com pared us ing  th e  new ly d e v ise d  scoring  
sy s te m .
RESULTS
O rig ina l M atched  Groups:
Table V p re se n ts  the  r e s u l t s  of the  resco r in g  of the  Bender- 
G e s ta l t  records  accord ing  to  the  w eigh ted  scoring  sy s tem .
Table VI repo rts  the  d is tr ib u tio n  of s c o re s  for the  experim en ta l 
and contro l g ro u p s .  A cutoff score  of 14 and  above w as  e s ta b l i s h e d  
a s  in d ica t iv e  of the  p re se n c e  of brain  dam age. A very  s ig n if ic a n t  chi 
square  of 3 1 .5 6  w as found be tw een  the  two groups on sco res  of 13 
and below and s c o re s  of 14 and ab o v e .
The e s ta b l i s h e d  cu toff sco re  in co rrec t ly  c la s s i f ie d  6 out of the  
31 organic p a t ie n ts  and  3 out of the  31 p sy c h ia tr ic  s u b je c ts .  O rganic 
p a t ie n ts  in co rrec t ly  c la s s i f ie d  had le s io n s  a s  fo llow s: fron ta l lobes  
(two p a tien ts ) ;  f ron to -tem pora l lobes  (two p a tien ts ) ;  f ro n to -p a r ie to -  
tem poral lobes  (one pa tien t);  tem poral lobes  (one p a t ie n t) .
C ro ss -V a lid a t io n  of Scoring System:
Table VII in d ic a te s  the  r e s u l t s  of th e  c ro s s -v a l id a t io n  s tudy  for 
the  experim en ta l and con tro l groups a s  a w h o le .
Table VIII g ives  th e  d is tr ib u tio n  of s c o re s  in th e  c ro s s -v a l id a t io n  




MEANS, STANDARD DEVIATIONS, AND _t VALUES OF 
BENDER-GESTALT SCORES FOR ORIGINAL 
MATCHED GROUPS
Group N M SD _t
O rganic 31 22 .13 9 .1 8
6 .979*
P sy c h ia tr ic 31 8 .45 5 .93
*P <  .01
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TABLE VI
DISTRIBUTION OF BENDER-GESTALT SCORES FOR 
ORIGINAL MATCHED GROUPS








































MEANS, STANDARD DEVIATIONS, AND_t VALUES OF 
BENDER-GESTALT SCORES FOR CROSS-VALIDATION 
MATCHED GROUPS
Group N M SD _t
O rganic 29 23 .79 10 .50
3 .212*
P sy c h ia tr ic 29 12.86 10 .67
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CROSS-VALIDATION MATCHED GROUPS










R eliab il i ty  Study:
In terjudge re l ia b i l i ty  for the  scoring  system  w as  su b s ta n t ia l  
a s  in d ic a te d  by a P earson  co rre la tio n  c o e ff ic ien t  of .91 on to ta l  
s c o re s .  In te rsco re r  agreem ent for in d iv id u a l s igns  ranged  from 53 to 
8 8 %.
Loci Compared:
M ultip le  com parisons  of the  d ifferen t b ra in -d am ag ed  loc i w ith  
ea c h  o ther fa i le d  to  r e su l t  in  any  s ta t i s t i c a l ly  s ig n if ic a n t  d if fe ren ces  
be tw een  them re la t iv e  to  the p re se n c e  of d isc r im in a tin g  s igns  on the  
B en d e r-G es ta l t  T e s t .
C o n tra la te ra l  v s .  Ip s i la te r a l  Hand:
The r e s u l t s  of the  su b s id ia ry  s tudy  w here in  a group of p a t ie n ts  
ca rr ied  out B en d e r-G esta lt  perform ances w ith  both th e ir  r igh t and left 
hands r e v e a le d  s u b s ta n t ia l ly  the  sam e degree  of im pairm ent re g a rd le s s  
of w hich  hand w as u s e d .  Of th o se  p a t ie n ts  w ith  dam age in  the  le f t  
h em isp h ere ,  4 show ed s l ig h t ly  more d if f icu lty  w ith  the  c o n tra la te ra l  
hand and 4 s l ig h tly  more trouble  w ith  the ip s i l a te r a l  h a n d .  Of th o se  
,,with le s io n s  in  the  r ight h e m isp h e re ,  2 p a t ie n ts  performed a l i t t le  
poorer w ith  the  co n tra la te ra l  h a n d , 3 had a l i t t le  more d iff icu lty  w ith  
the ip s i l a te r a l  h an d ,  w hile  th e  rem aining 3 p a t ie n ts  exh ib ited  equa l 
im pairm ent w ith  both h a n d s .
DISCUSSION . .
The r e s u l t s  of th is  in v e s t ig a t io n  dem onstra te  th a t  th e  newly 
d e v ise d  scoring  sy s tem  b a s e d  on. the  B e n d e r-G es ta l t  Test can  d iffe r­
e n t ia te  an  o rgan ic  group of p a t ie n ts  from a p sy c h ia tr ic  group of 
p a t ie n t s .  In both th e  o rig ina l and th e  c ro s s -v a l id a t io n  s tu d ie s ,  
s ta t i s t i c a l ly  s ig n if ican t  d iffe ren ces  r e su l te d  b e tw een  th e  two groups 
re la t iv e  to  th e  p re se n c e  of organic  invo lvem ent, th u s  ju s t i fy in g  the  
co n c lu s io n  th a t  th e  sy s tem  has  p o ten tia l  va lue  for p ra c t ic a l  a p p l ic a ­
t io n .  The fac t  th a t  th e  groups w ere  w e l l  m atched on th e  v a r ia b le s  of 
age and  p re sen t  in te l le c tu a l  functioning is  of p a r t ic u la r  im portance 
in  dem onstra ting  th a t  v a r ian ce  in  B e n d e r-G es ta l t  s c o re s  i s  not 
a t t r ib u tab le  to  th e s e  fac to rs ;  ra th e r ,  i t  is  in d ic a t iv e  of th e  p red ic tiv e  
va lue  of th e  scoring  s y s te m .
As might be ex p ec ted  of any s in g le  t e s t  u t i l iz e d  to  a s s e s s  
b ra in  d am age , some f a l s e  n e g a tiv e s  and f a l s e  p o s i t iv e s  are in  e v i ­
d e n c e .  For th e  com bined o rig ina l and c r o s s -v a l id a t io n  s tu d ie s ,  18% 
of th e  b ra in -d am ag ed  c a s e s  w ere in co rrec t ly  c la s s i f ie d  a s  p sy c h ia tr ic  
p a t i e n t s . A to ta l  of 24% of th e  chron ic  sch iz o p h ren ic  p a t ie n ts  w ere  
in co rrec tly  d iag n o se d  as  o rg a n ic s .  In th e  Hain (1964) s tu d y ,  41% of 
th e  to ta l  number of b ra in -d am ag ed  p a t ie n ts  w ere  m is c la s s i f ie d  a s  
n o n -b ra in -d a m a g e d ,  w h ile  12% of th e  p sy c h ia tr ic  c a s e s  w ere  la b e le d
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as  b ra in -d a m a g e d .  The p re sen t  scoring  sys tem  th u s  red u ces  by b e t te r  
th an  h a lf  th e  number of f a l s e  n e g a t iv e s  w hen com pared w ith  the  Hain 
(1964) sy s te m , but r a i s e s  th e  re la t iv e  number of f a ls e  p o s i t iv e s  by 
12%. It should  be kept in mind, how ever,  th a t  H a in 's  s tudy u t i l iz e d  
a d ia g n o s t ic a l ly  he te rogeneous  popula tion  of organ ic  and p sy c h ia tr ic  
s u b je c t s ,  a s  w e ll  a s  a d ifferent s e t  of o rganic  s ig n s .  The Bender- 
G e s ta l t  records  of th e  p resen t  s tudy  w ere  an a ly z e d  us ing  the  Hain 
(1964) and_Pascal and S u tte ll  (1951) scoring  s y s te m s .  There w ere 
no s ta t i s t i c a l ly  s ig n if ican t  d iffe ren ces  b e tw een  th e  th re e  scoring  
system s in  d iffe ren tia t ing  organic  from p s y c h ia tr ic  p a t ie n t s ,  
a lthough the  H ain  system  did produce more f a l s e  n e g a tiv e s  and 
fa ls e  p o s i t iv e s  th an  did th e  p re sen t  in v e s t ig a to r 's  sy s te m . W hile  
th e  P a s c a l  and S u tte ll  method w as  a lso  e f fec t iv e  in  i t s  d if fe re n t ia ­
t io n ,  it requ ires  co n s id e rab ly  more tim e and effort to  u t i l i z e .  W ith  
regard  to  th e  p re se n c e  of f a l s e  n e g a t iv e s  and f a l s e  p o s i t iv e s  in 
g e n e ra l ,  Tolor and Schulberg  (1963) note th a t  a lthough  th e  p e rc e p tu a l -  
motor functioning  of b ra in - in ju re d  groups te n d s  to  be w o rse  th a n  th a t  
of n o n -o rg an ic  g ro u p s ,  th e s e  group d iffe ren ces  are not su ff ic ien tly  
pronounced to  permit a  high degree  of in d iv idua l d isc r im in a tio n .  
In sp e c t io n  of th e  t e s t  m is se s  in  th e  p re se n t  s tudy in d ic a te s  th a t  
f a ls e  n e g a t iv e s  are  not confined  to  p a t ie n ts  w ith  b ra in  dam age in 
"5ny p a r t ic u la r  a re a .
In order to  cope w ith  in e v itab le  f a ls e  n e g a t iv e s , i t  would 
appear  e ff icac io u s  to  employ the  B en d e r-G es ta l t  Test scoring  sys tem  
to  pred ic t th e  p re se n c e  of b ra in  dam age but not to  u se  it  to  "rule out" 
or e lim inate  th e  p o s s ib i l i ty  of organic  invo lvem en t.  The u se  of th is  
scoring  system  by i t s e l f  to  d e te c t  borderline  c a s e s  of b ra in -dam age  
w ould  app ear  to  be  pa r t icu la r ly  open to  q u e s t io n .  If th e  sys tem  is  
m iss ing  some p a t ie n ts  w ith  w e l l - e s t a b l i s h e d  l e s io n s ,  i t  is  more 
l ike ly  to  fa l l  short in  d iagnosing  qu ite  q u e s t io n a b le  c a s e s . This 
would argue for us ing  th e  t e s t  a s  part of a la rger  o rganic  b a t te ry .
M ultip le  com parisons  of the  d ifferent b ra in -dam aged  lo c i  w ith  
each  o ther fa i le d  to  re su l t  in  any s ta t i s t i c a l ly  s ig n if ican t  d ifferences  
be tw een  them re la t iv e  to  the  p re se n c e  of d isc r im ina ting  s igns  on the  
B en d e r-G es ta l t  T e s t .  There a r e ,  how ever, in d ic a t io n s  th a t  ce r ta in  
s igns  may ten d  to  be more c lo se ly  a s s o c ia te d  w ith  le s io n s  in 
p a r t icu la r  a reas  th a n  are  o ther s ig n s .  S p e c i f ic a l ly ,  damage in  th e  
frontal lobes  app ears  to  be c h a ra c te r iz e d  by th e  p re se n c e  of added 
ang les  and overlap  d iff icu lty  on D esign  7; the  f ron to -tem pora l reg ion  
by sep a ra t io n  of l i n e s ,  em b e ll ish m en ts ,  and  lack  of c lo su re ;  the  
f ro n to -p a r ie ta l  a rea  by p a r t ia l  ro ta tions  and f la tten in g  of D es ig n  3; 
the  f ro n to -p a r ie to - tem p o ra l  reg ion  by p a r t ia l  ro ta tio n s ;  and the  
tem poral lobes  by lack  of c lo s u re .  It w il l  be no ted  th a t  p a r t ia l  
ro ta tions  are  common to  a re a s  involving th e  p a r ie ta l  lo b es  w hile  lack  
of c lo su re  w ould  ap pear  to  be e s s e n t ia l ly  a tem poral lobe phenom enon.
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It w ould seem  th a t  the  rep roduction  of a n g le s  c re a te s  a 
p a r t ic u la r  problem for b ra in -d am ag ed  p a t ie n ts  . W hile  th is  might 
perhaps  involve rev e rs io n  to  B ender 's  v o r tica l  movement and c o n s e ­
quent d iff icu lt w ith  the  h o rizon ta l  p l a n e , more parsim onious  e x p la n a ­
tio n s  for th is  and o ther puzzling  f indings w ould  focus  on a s p e c ts  of 
s im ultaneous and v isu o s p a t ia l  a g n o s ia s  im plica ting  the  p a r ie ta l  and 
o c c ip i ta l  l o b e s , motor and dynam ic a p rax ia s  involv ing  th e  p o s tc e n tra l  
and premotor a r e a s ,  and on th e  highly  com plex sy s tem  of c e n te r s ,  
no tab ly  in  the  frontal lo b e s ,  w h ich  make p o s s ib le  senso ry -m oto r  
co o rd in a tio n . U nfortuna te ly , the  number of su b je c ts  in  th e  p re sen t  
s tudy is  not la rge  enough to  produce more c o n c lu s iv e  r e su l ts  and 
more su b s ta n t ia l  h y p o th e se s .  As Reitan  (1964) h as  no ted  in  h is  
s tu d ie s  dea ling  w ith  ce reb ra l  le s io n s  in  m an, not nearly  enough 
p a t ie n ts  are a v a i la b le  to  s e t  up ad eq u a te  sam ples  of d ifferently  
lo c a l iz e d  le s io n s  w ith in  le s io n  c a te g o r ie s  in  order to  s tudy  th e  
problem properly , although he has  ca re fu lly  s tu d ied  s e v e ra l  th o u san d  
p a t ie n ts  during an  e lev en  y ea r  pe riod . Thus, confirm ation  of the  
p re sen t  s tu d y 's  te n ta t iv e  f ind ings  regard ing  s ig n s  on th e  B ender- 
G e s ta l t  Test a s s o c ia te d  w ith  le s io n s  in  sp e c i f ic  b ra in  loc i  must 
aw ait  ad d it io n a l r e s e a rc h .
The ra t io n a le  offered by Bender (1949) for u s ing  her  t e s t  a s  a 
m easure  of pathology is  th a t  underly ing  p e rcep tu a l  p ro c e s s e s  c a u se  
an  ind iv idua l to  attem pt to  in teg ra te  a  re sp o n se  to  a s tim ulus  in to
an a c c e p ta b le  p a t te rn .  W ith  ce reb ra l  l e s io n s ,  he is  apparen tly  more 
a t th e  mercy of f ie ld  fo rces  and te n d e n c ie s  to  d iso rg an ize  mature 
G e s ta l te n .  The p e rcep tu a l  f ie ld  i s  s im plif ied  and more rigidly 
o rgan ized  as  th e  G e s ta l t  p r in c ip les  tend  to  revert to  more prim itive 
l e v e l s .  As th e  ind iv idua l recovers  from h is  in ju ry ,  t h e s e  p r in c ip le s  
are  in c l in e d  to  follow th e  law s of developm ent in  returning to  
h igher  in teg ra tiv e  r e s p o n s e s .  The p e rcep tu a l  h y p o th e se s  ad v o ca ted  
by Bender rem ain la rge ly  uncha llenged  b e c a u s e  of th e  v ir tu a l  lack  of 
experim en ta l ev id en ce  by other in v e s t ig a to r s .  U nfo rtuna te ly ,  her 
p r in c ip le s  are  so g e n e ra l  and n o n sp ec if ic  th a t  i t  is  d iff icu lt  to 
co n ce iv e  of them  a s  a theory  in  th e  u su a l  s c ie n t i f ic  s e n s e .  Tolor 
and Schulberg  (1963) point out th e  dearth  of s tu d ie s  th a t  a ttem pt to 
e lu c id a te  th e  underly ing  p sy ch o lo g ica l  p ro c e s s e s  a ffec ted  by organ ic  
in su l t  a s  re f le c te d  in  B en d e r-G es ta l t  perform ance. They s ta te  tha t  
th e  most genera l  co n c lu s io n  in  th e  l igh t of th e  few s tu d ie s  done is  
th a t  b a s ic  G e s ta l t  p ro c e s s e s  a re  probably not to ta l ly  d es tro y ed  by 
an  o rgan ic  b ra in  in jury  but th a t  in s te a d  th ey  are  u su a lly  re ta in ed  as  
more prim itive p a t te rn s  of th e s e  in teg ra tiv e  fu n c t io n s .  They em pha­
s i z e ,  how ever, th a t  w e have  no p re c ise  experim enta l ev id en ce  even  
on th is  p o in t ,  not to  mention being ab le  to  d is t in g u ish  the  ro le  of 
p e rc e p tu a l ,  m otoric , a s s o c i a t i o n a l , and memory functions  in  the  
o v era ll  t a s k . Thus , w h ile  it i s  ev iden t th a t  o rg an ica l ly  im paired
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groups can  be  s u c c e s s fu l ly  d iffe ren t ia ted  from groups of com parable  
n on-o rgan ic  p s y c h ia tr ic  p a t ie n t s ,  the  nature  of th e  b a s ic  p sy c h o lo g ­
ic a l  p ro c e s s e s  invo lved  has  not a s  ye t b een  ad eq u a te ly  in v e s t ig a te d .
Turning back  to  th e  problem of a s so c ia t in g  p a r t ic u la r  s igns  on 
th e  B e n d e r-G es ta l t  Test w ith  le s io n s  in  sp e c if ic  b ra in  lo c i ,  i t  is  
n e c e s sa ry  to  q u e s tio n  th e  ex ten t to  w hich lo c a l iz a t io n  of function  
a c tu a l ly  e x i s t s .  It may not be p o s s ib le  to  co rre la te  perform ance on 
th e  B e n d e r-G e s ta l t  Test w ith  p a r t ic u la r  ce reb ra l  le s io n s  to  any  s a t i s ­
factory  d e g re e .  Teuber (1959, 1960) d isp u te s  th e  p roposit ion  th a t  
ch an g es  in  beh av io r  a f te r  pene tra ting  b ra in  w ounds are  e i th e r  t ie d  to  
a g iven  lo cu s  in  th e  b ra in  or re f lec t  a d iffuse  a l te ra t io n  in  mode of 
fu nc tion ing . He s ta te s  th a t  bo th  ty p es  of e f fe c t— sp e c if ic  and 
g e n e ra l—te n d  to  occur to g e th e r ,  so  th a t  lo c a l  s ig n s  are found in an 
ob liga to ry  a s s o c ia t io n  w ith  s ig n s  of gen era l  or n o n sp ec if ic  in v o lv e ­
m ent. T e s ts  of f l ic k e r - fu s io n ,  dark a d a p ta t io n ,  and motion p e rc e p ­
tion  re v ea l  com para tive ly  d iffuse  changes  in  the  v isu a l  sph ere  a s  a 
re su l t  of l e s io n s ,  w h ile  perform ance on c e r ta in  "h idden figure t a s k s "  
i s  im paired  in  a l l  subgroups of the  b ra in - in ju re d  popu la tion  re g a rd le s s  
of th e  lobe in  w hich th e  le s io n  is  lo c a te d .  Analogous f ind ings  are 
a v a i la b le  for th e  so m a to sen so ry  sp h e re .  The f ind ings  of th e  p re sen t  
s tudy regarding th e  e f fec ts  of c o n tra la te ra l  and  ip s i la te r a l  le s io n s  
w ould  ap p ear  to  in d ic a te  th a t  d isc r im in a tio n  d e f ic i ts  may go beyond
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th e  a rea  of primary defec t and invo lve  o ther  l e s s  apparen t ce reb ra l  
s t r u c tu r e s .
Luria (1966) po in ts  out th a t  c l in ic a l  in v e s t ig a t io n s  have shown 
th a t  w hen  a ce r ta in  lo c a l iz e d  a rea  of th e  co rtex  i s  dam aged , the  
re su l t  i s  not lo s s  of a s in g le  i s o la te d  fu n c tio n , bu t d is tu rb an ces  of 
many, som etim es qu ite  h e te ro g e n e o u s , p r o c e s s e s .  Further, one 
and th e  sam e com plex " fu n c tio n 1 might be d is tu rb ed  by le s io n s  in  
many d ifferent p a r ts  of th e  co r tex .  B ecause  of th e  dynamic o rg a n iz a ­
t io n  of the  re f lex  p ro c e s s e s  w hich  are  ca rr ied  out at d ifferen t le v e ls  
by th e  in teg ra te d  ac t iv i ty  of func tiona l system s  involv ing  different 
ce reb ra l  s t ru c tu re s ,  Luria (1966) s a y s  th a t  i t  is  a l to g e th e r  im p o ss ib le  
to co n ce iv e  of such  p ro c e s s e s  a s  be ing  lo c a l iz a b le  to  one or ano ther  
c o r t ic a l  a r e a .  He a lso  n o tes  th a t  b a s ic  to  a l l  such  com plex forms of 
m ental a c t iv i ty  a s  m eaningful p e rc e p t io n ,  a c t iv e  a t te n t io n ,  and 
voluntary  behav io r  is  th e  com m unication among in d iv id u a ls  in  a 
s o c ia l  s e t t in g .  S tud ies  of o n to g en e tic  developm ent in d ic a te  th a t  
th e  c o r t ic a l  o rgan iza tion  of su ch  functions  in v o lv es  th e  a c t iv i ty  of 
d ifferent s ta g e s  of deve lopm ent. Thus, s in c e  th e  h igher  m ental 
functions  are  co n ce iv ed  of a s  be ing  re f lex  in  nature  and s o c ia l  in  
o r ig in ,  one is  forced  to  d isc a rd  any k ind  of psychom orpholog ical 
a ttem pt to  lo c a l iz e  com plex m ental func tions  to  l im ited  a re a s  of the  
c o r te x .  Rather, each  of them  is  acco m p lish ed  by p h y s io lo g ica l  
p ro c e s s e s  involv ing  th e  en tire  b ra in  a s  a w hole  and  each  depends
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upon the  dynam ically  in te r re la te d  functions  of a number of s im u l­
ta n e o u s ly  ac tin g  c o r t ic a l  zones  .
Reitan  (1964) co n c e d e s  th a t  h is  own s tu d ie s  might normally 
provide a  b a s i s  for conclud ing  th a t  d iffe ren ces  in  lo c a t io n  of ce reb ra l  
le s io n s  have re la t iv e ly  l i t t l e  s ig n if ic a n c e  for ordering p sy c h o lo g ic a l  
t e s t  da ta  and th a t  one might be tem pted  to  invoke such term s as  
"m ass  ac t io n "  and  " e q u ip o te n t ia l i ty . " H ow ever, h is  ex p er ien ce  
us ing  a b a t te ry  of o rgan ic  t e s t s  ra th e r  th a n  ju s t  a s in g le -v a r ia b le  
t e s t ,  su ch  a s  th e  B e n d e r -G e s ta l t ,  and h is  m ultid im ensional approach  
w hich  em p h a s iz e s  th e  im portance  of neuroanatom y, neuro logy , and 
neuropatho logy  in  in te rp re ting  th e  d iffe ren t ia l  nature  of b ra in  le s io n s  
from p sy c h o lo g ic a l  m easurem ents  have prompted him to  make the  
following s ta tem en t  w hich  th e  p re se n t  in v e s t ig a to r  w ould  l ike  to  
second :
The more im portant im p l ic a t io n s . . .w ould  seem  to  be  
th a t  a h o s t  of v a r ia b le s  d esc rib in g  b ra in  le s io n s  s ig n i f i ­
can tly  de term ine p sy c h o lo g ic a l  t e s t s  r e su l ts ;  th a t  w e need  
su ff ic ien t  d a ta  on la rge  enough groups to  contro l th e s e  
v a r ia b le s  sy s te m a t ic a l ly  in  o rder to  e v a lu a te  th e ir  com ­
p ara t iv e  in fluence ; th a t  unknown or uncon tro lled  fac to rs  
apparen tly  opera te  to  "w ash  ou t"  th e  d iffe ren ces  tha t  
appear  to  e x is t  b e tw een  le s io n s  vary ing  in  type  and lo c a ­
t io n  w hen  co n v en tio n a l m ethods of a n a ly s is  are  ap p lied  to  
th e  da ta ; th a t  th e  problems in  bu ild ing  th e o r ie s  of b ra in  
func tions  from s tudy  of human b e in g s  w ith  b ra in  le s io n s  
are  im m ense and  p re se n t ly  u n s a t is fa c to r i ly  re so lv ed ; th a t  
n eg a tiv e  r e s u l t s  may o ccu r  as  a re su l t  of app roaches  to 
th e  problem c h a ra c te r iz e d  by u n sa t is fa c to ry  contro l of 
re lev an t  v a r ia b le s  and  in ad eq u a te  s ta t i s t i c a l  m ethods and 
th u s  hardly  form a proper b a s i s  for bu ild ing  or re jec t in g  
th e o r ie s ;  and  th a t  i t  i s  tim e to  admit th a t  our p a s t  and
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p resen t  efforts  have re p re se n te d  only  the  most prelim inary 
ap p ro ach es  to  a fu ll  unders tand ing  of the  p sy ch o lo g ica l  
e f fe c ts  of brain  le s io n s  in  man (Reitan, 1964, p .  312).
The r e s u l t s  of the  p re sen t  in v e s t ig a t io n  in d ic a te  th a t  the  
c l in ic a l  p sy c h o lo g is t  may be engaging  in  w ish fu l th inking  w hen he 
a ttem pts  to  u se  t e s t s  for b rain  dam age w hich  ta k e  only one a s p e c t  
of behav io r  a s  a b a s is  for d ia g n o s i s .  Although such  e a s y - to -  
ad m in is te r  t e s t s  exh ib it  a c e r ta in  amount of d ia g n o s t ic  s u c c e s s  d if ­
fe ren tia t in g  be tw een  g ro u p s , th e ir  v a lue  w hen ap p lied  to  ind iv id u a l 
c a s e s  become d u b io u s .  The u s e fu ln e s s  of su ch  s in g le -v a r ia b le  t e s t s  
may be in c re a s e d ,  how ever, i f  th ey  are  in c lu d ed  in  t e s t  b a t te r ie s  
w hich  have a s  th e ir  g o a l  the in te rre la t in g  of d iv e rse  f a c e ts  of brain 
dam age in  a g lo b a l fa sh io n .  Such t e s t  b a t te r ie s  should  n o t,  how ever, 
s im ply c o n s is t  of p re se n t ly  e x is t in g  t e s t s  arranged  in  a som ew hat more 
e f f ic ie n t  m anner. Rather, th e s e  b a t te r ie s  id e a l ly  would o r ig ina te  
la rg e ly  "from s c r a t c h , " being b a se d  on the  m ost u p - to - d a te  e x p e r i ­
m en ta tion  and o b se rv a t io n s  in the  f ie ld  of neuroanatom y, neu ro p a th ­
o logy , and  p h y s io lo g ic a l  p sy ch o lo g y . A priori sp e c u la t io n  would be 
h e ld  to  a minimum. In order to  provide for a d eq u a te  q u a n tif ic a tio n  of 
th e s e  r e s u l t s ,  i t  would perhaps  be p o s s ib le  for th e  var io u s  brain 
r e se a rc h  in s t i tu te s  throughout th is  coun try , a s  w e ll  a s  Europe, to  
pool the d a ta  derived  from the  in v e s t ig a t io n s  of th e ir  b ra in -d am ag ed  
s u b je c ts .  Inc luded  in  such  an app roach  would be the  a s s e s s m e n t  of 
o ther behav io ra l  d im ensions  to  de term ine the  degree  to  w hich  symptoms
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may be due to p sy ch o lo g ica l  fac to rs  not d ire c t ly  re la te d  to  organic  
b ra in  pa tho logy . By the  abandonm ent of sim ple ca te g o r ie s  and  co n ­
je c tu ra l  co n s id e ra t io n  for more m eaningful com posites  and con tem ­
porary experim en ta l e v id e n c e ,  a m u ltivaria te  approach  may orig ina te  
w hich  w ill  have re a l  s ig n if ic a n c e  for in te rp re ting  the  d iffe ren t ia l  
nature  of b rain  le s io n s  from p sy c h o lo g ic a l  m easu rem en ts .
SUMMARY
The p re sen t  s tudy  w as  u n der taken  to  o rig ina te  a scoring  system  
w hich  would d iffe ren tia te  a b ra in -d am ag ed  popu la tion  from a chronic  
sch izo p h ren ic  popula tion  u t i l iz in g  the  B en d e r-G es ta l t  T e s t .  More 
sp e c i f ic a l ly ,  th is  d iffe ren tia t io n  would be b a s e d  on v isu a l-m o to r  
behav ior a s s o c ia te d  w ith  the  lo cu s  of in t ra c ra n ia l  pa tho logy .
Sixty o rganic  p a t ie n ts  w ith d e f in ite  lo c a l iz a t io n  of brain  damage 
were a s s ig n e d  to  one of five groupings depending  upon the  a rea  of 
th e ir  organic  in v o lv em en t.  S ixty p s y c h ia tr ic  p a t ie n ts  w ith  a  d iag n o s is  
of Chronic Sch izophren ia  w ere m atched  for age and  in te l l ig e n c e  with 
the  organic  su b g ro u p s . Each of th e s e  groups w as  th en  sp l i t  in  tw o, 
w ith  62 p a t ie n ts  u se d  to  a s c e r ta in  the p re se n c e  of s ig n if ic a n t  errors 
or s ig n s  on the  B en d e r-G es ta l t  T es t  b e liev ed  to  d isc r im in a te  be tw een  
b ra in -d am ag ed  and n o n -b ra in -d am ag ed  s t a t e s .  The rem aining 58 
su b je c ts  were u se d  for a c ro s s -v a l id a t io n  s tu d y .  In sp e c t io n  of the  
B en d e r-G esta lt  reco rd s  of the  in i t ia l  62 p a t ie n ts  re su l te d  in  the  re te n ­
tion  of 9 s ta t i s t i c a l ly  d isc r im in a tin g  s igns  from an o r ig ina l  l i s t  of 30. 
Each of th e s e  9 s ig n s  w as  a s s ig n e d  a f in a l  w eigh t accord ing  to  the  
ex ten t  i t  d isc r im in a ted  be tw een  the  o rgan ic  and p sy c h ia tr ic  p a t ie n t s .  
The records  were then  re sc o re d  u s in g  the  new scoring  s y s te m . The 
c ro s s -v a l id a t io n  s tudy  w as  carr ied  out to  s u b s ta n t ia te  the  r e su l ta n t
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f in d in g s .  In ad d it io n ,  the  scoring  sy s tem  w as u se d  to compare 4he 
d ifferen t b ra in -dam aged  loci w ith  e ach  o ther .
The r e s u l t s  in d ic a te d  th a t  the  scoring  sys tem  s ig n if ic a n tly  d if ­
fe ren tia ted  the  o rganic  group from the  p sy c h ia tr ic  one in  both the 
o rig ina l and c ro s s -v a l id a t io n  sa m p le s .  M ultip le  com parisons  of the  
d ifferen t b ra in -dam aged  loci w ith  ea c h  o ther f a i le d ,  how ever, to  
re su l t  in  any s ta t i s t i c a l ly  s ig n if ic a n t  d if fe ren ces  betw een  them r e la ­
t ive  to  the  p re se n c e  of d isc r im ina ting  s igns  on the  B ende r-G esta lt  
T e s t .  There w ere ,  n e v e r th e le s s ,  in d ica t io n s  th a t  ce r ta in  s igns  may 
ten d  to  be more c lo se ly  a s s o c ia te d  w ith  le s io n s  in  p a r t ic u la r  a re a s  
than  are  o ther s i g n s . L im itations of the  scoring  system  a s  w e ll  a s  
d if f ic u l t ie s  inheren t in  a ttem pting  to  lo c a l iz e  com plex m ental fu n c­
tio n s  to  lim ited  a re a s  of the  co rtex  were d i s c u s s e d .  S ugges tions  
for th e  d irec tion  of future re se a rc h  in th is  a rea  were a lso  a d v a n c e d .
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Each of the  w eigh ted  s igns  i s  only sco red  once per reco rd .
For exam ple , a P a r tia l  Rotation might occur on D es igns  A, 4 , and 
7 on one reco rd , but the  maximum number of po in ts  sco red  for p a r t ia l  
ro ta tio n s  would be five p o in t s . W hen a  s ign  is  no ted  on any  of the  
d e s ig n s  in d ic a te d ,  the  w eigh t g iven  on the  Score Sheet i s  recorded  
in  the b lank s p a c e .  The sum of a l l  w eigh ted  s c o re s  recorded  i s  the 
Total S core .
SCORING CRITERIA
Scoring occurs  only on th o se  d e s ig n s  in d ic a te d  for e a c h  s ig n .
1. P a r t ia l  Rotation (D esigns  A, 4 ,  5, 6 , 7, 8):
W hen on e , but only  o n e , subpart of the  d e s ig n  is  ro ta te d  21 
d eg rees  or m ore. Card or paper ro ta tio n s  of the  w h o le ,  but 
co rrec tly  rep roduced , d e s ig n  do not s c o re .
Examples w hich score:
Examples wnicn do not sco re :
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APPENDIX A (Cont 'd.)
SCORING CRITERIA
2. O m ission  of Angles (D esigns A, 4 , 7, 8):
W hen an ang le  i s  om itted from the  f ig u re .
3 . Added Angles (D esigns A, l\, 7, 8):
W hen an ex tra  ang le  i s  ad ded  to  the  f ig u re . The l in es  forming 
the  ex tra  ang le  should  be approx im ate ly  s tra ig h t  and shou ld  form 
a d e f in ite  a n g le .  D o g -ea rs  do s c o re .  C urves or a rcs  c a u se d  by 
a  change  in  d ire c t io n  of a l in e  do not s c o re .  A jagged  line 
re su l t in g  from g ro ss  tremor d o es  not s c o re .
Examples w hich  score:
C G  CX>
/r  \
Examples w hich  do no t sco re :
CX> < 3 L >  U k,
4 .  O verlap D ifficu lty  (D esign 7):
W hen d iff icu lty  occurs  in  reproducing  the  overlapp ing  a n g le s  on 
D es ig n  7.
5 . D is to rt ion  (All D esigns):
W hen the  rep roduction  e x h ib i ts  a b a s ic  d e s tru c t io n  of the  G e s ta l t  
of the  d e s ig n  even  though a l l  of the  se p a ra te  e lem ents  may be 
p re se n t .




6. Tremor (All D es igns) :
W hen any  n o tic e a b le  fine or g ro ss  w av in ess  i s  ev id en t in rep ro ­
ducing lin es  .
7 . Em bellishm ents (D esigns  A, 4 , 6, 7, 8):
W hen an ex tra  m ean in g le ss  line  is  inc luded  in  the  d e s ig n .  Extra 
l in e s  th a t  are  not in te g ra te d  in to  a d es ig n  are s c o re d .  Such l in es  
a re  u su a l ly  in  an  oppos ite  d irec tio n  from th e  l in e s  to  w hich  they  
are  n ea r  or a t ta c h e d .  They are  e a s i ly  overlooked in  scoring  
b e c a u se  th ey  are often  sm all and ligh tly  d raw n.
Examples w hich  score :
8 . Lack of C losure  (D esigns  A, 4 , 7, 8):
W hen on any one d e s ig n  two or more an g les  are  not c lo s e d .  
Examples w hich  score:
9 .  Angle F la tten ing  (D esign  3):
W hen the  ang led  do ts  a re  so  f la t te n e d  th a t  no ang le  or apex  of 




5 po in ts
P a r tia l  Rotation (A, 4 ,  5, 6, 7, 8) 
O m ission  of Angles (A, 4 ,  7, 8)
4 po in ts
Added Angles (A, 4 ,  7, 8)
O verlap  D ifficu lty  #7 
D is to r t io n  (all)
Tremor (all)
3 po in ts
E m bellishm ents  (A, 4,  6, 7, 8)
Lack of C losu re  (A, 4,  7 , 8)
Angle F la tten ing  #3
TOTAL
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